Lrrk2 interaction with alpha-synuclein in diffuse Lewy body disease.
Mutations of the leucine-rich repeat kinase 2 (LRRK2) gene are the leading cause of genetically inherited Parkinson's disease (PD) and its more severe variant diffuse Lewy body disease (DLB). Pathological mutations in Lrrk2 are autosomal dominant, suggesting a gain of function. Mutations in alpha-synuclein also produce autosomal dominant disease. Here we report an interaction between Lrrk2 and alpha-synuclein in a series of diffuse Lewy body (DLB) cases and in an oxidative stress cell based assay. All five cases of DLB, but none of five controls, showed co-immunoprecipitation of Lrrk2 and alpha-synuclein in soluble brain extracts. Colocalization was also found in pathological deposits in DLB postmortem brains by double immunostaining. In HEK cells transfected simultaneously with plasmids expressing Lrrk2 and alpha-synuclein, co-immunoprecipitation of Lrrk2 and alpha-synuclein was detected when they were exposed to oxidative stress by H(2)O(2). Taken together, these results suggest the possibility that in PD and related synucleinopathies, oxidative stress upregulates alpha-syn and Lrrk2 expression, paving the way for pathological interactions. New therapeutic approaches to PD and the synucleinopathies may result from limiting the interaction between Lrrk2 and alpha-synuclein.